Changes in the composition of plasma lipoproteins in the chronic uremic rat.
The effect of chronic renal failure on the lipid and apolipoprotein concentrations of plasma, very low density lipoproteins (VLDL), intermediate density lipoproteins (IDL), low density lipoproteins (LDL) and high density lipoproteins (HDL) was studied in an experimental uremic rat model. Control rats were sham-operated and were divided into adlibitum-fed and pair-fed groups. The rats were studied (after an overnight fast) 32 days after the onset of uremia. The uremic rats had a 4-fold increase in plasma urea nitrogen and creatinine. The pair-fed and ad-lib-fed controls had similar levels of plasma urea nitrogen and lipid profiles. In the uremic rats, plasma triglyceride (TG) levels were increased 3.8-fold due to increased TG in the VLDL, IDL and HDL fractions. Their 2-3-fold increase in plasma free cholesterol (FC), esterified cholesterol (EC) and phospholipids (PL) were due to FC, EC and PL increases in VLDL, IDL, LDL and HDL. Their increase in plasma apo B (x 2.4) and apo E (x 1.5) were due to increases in VLDL, IDL and LDL. Their plasma apo A-I increased 2.4 fold due to increases in the LDL and HDL fractions. Uremic rats also had increases in the FC/PL molar ratio in VLDL, IDL and LDL. In their LDL, the apo B/total cholesterol (TC), apo B/PL and apo B/apo E molar ratios were decreased. In their HDL, the apo E/TC and apo E/PL molar ratios were decreased and the apo A-I/apo E molar ratio was increased. In conclusion, chronic uremia causes both quantitative changes in the levels and qualitative changes in the composition of the plasma lipoprotein particles. These results are compatible with the decreased hepatic lipase activities and impairment of remnant clearance observed in human chronic renal failure.